Representing elements of reality within a medium, or taking aspects from one medium and placing them in another is an act of remediation. The process of this act, however, is largely taken for granted. Despite the fact that available information 
Introduction
Over last decades, multimedia and digital technologies became dominant in many disciplines including scenography. The term remediation was introduced by Jay David Botler and Richard Grusin in 1999 to describe the convergence of different types of media, the absorption of one medium by another; and also to explain the assimilation of new knowledge delivered and experiences encouraged by new technological means. For instance, the genre of computer games remediates cinema (and vice versa) ] numerous web sites remediate the monitoring function of broadcast television; and, eventually, virtual reality (VR) supposedly ends the sequence by
Theatre in the Virtual Age
It is often desirable to have a transparent medium in front of, or even around us to enjoy fully, for example, a virtual performance (i.e., watching a show through the medium, by contrast to looking at the medium, in order to see a show). On the other hand, however, the most recent tendencies in mobile digital technologies illustrate the clear shift towards numerous display and screen devices, miniaturized and oversized, which we encounter on a daily basis. Therefore, it is quite unlikely that a new generation of technology users surrounded by various hi-tech frames from the early years of their lives would perceive any of those as a medium between them and a virtual object or performance. Digital evolution is a process that produces new computer applications almost on an everyday basis. This could mean that the issue of immediacy will no longer be a problem in the future.
Current experimental theatrical productions are critically important for defining tendencies in the future development of contemporary theatre. There are several research groups whose goal is to install a number of basic application scenarios for students to develop during a course, but which can also serve as study means for theatre artists, directors, and designers to benefit their professional development and lifelong learning, as well as to promote digital theatre-making. One of the main objectives of these experimental practices is to design digital scenery, which is unique to every theatrical piece and could be constantly modified (or programmed) during the performance. For example, the researchers in the Institute for the Exploration of Virtual Realities within the University Theatre and the Department of Theatre at the University of Kansas conducted several experiments with stereoscopic projections, VR headsets and live web-casting, aiming to investigate how digital technologies and the Internet can be incorporated into live theatre productions.
Some of these experiments enabled specially designed virtual sets to be projected directly on stage and, conversely, to visualize the actors in VR environments, by using video and chroma key (i.e., superimposing one video image onto another)
technologies. In addition to this, the research group examined the possibilities of communicating live performance to distant audiences and, furthermore, to stage realtime theatre shows in cyberspace, hoping to deliver live acting into ordinary homes.
The ultimate goal of such performances as The Adding Machine, Dinosaurs, A Midsummer Night's Dream and The Magic Flute was not only to generate and operate from the backstage such scenic elements as virtual landscapes and characters ( Fig. 1) , but also to justify the use-value of these multi-layered media settings in presenting a theatre show to a real audience. 'To create The Magic Flute 's characters, we will need projection surfaces that can move with the performers and be manipulated by them. Digital images In contrast, the Avatar Repertory Company, in their production of The Tempest, reinvented the staging of the play for this new medium, placing it across an entire island in SL (Fig. 3) . Parts of the performance took place at various locations on that island with the audience sitting on a platform floating out on the sea at a distance from the action. Audience members, therefore, had to move their camera point of view to follow the performance. The design of the production was described as 'preapocalyptic post-Victorian furry steampunk ' (Forder, 2009 ) -a design theme that firmly embedded the production in such cultures of the virtual world as 'steampunk' (design style representing a highly technological version of Victorian England) and 'furries' (residents of the virtual world who adopt animal avatars, or avatars with a mixture of human and animal elements). The production also drew on the affordances of the environment in that avatars flew (in the case of Ariel) or transformed from human to dragon (in the case of Prospero). Audience members were encouraged to follow these themes in their appearance, for example appearing in steampunk costumes or as dragons. Other traditions of performance, however, were maintained, for example, part of the island being designated a green room for actors' avatars to reside when not required for the performance. This performance therefore adhered to the 'the logic of hypermediacy ' (Dobson, 2009; 2) , meaning that the medium, too, is part of the experience. These different choices in the presentation of Shakespearian theatre exemplify two options available when remediating texts. In the performance of Hamlet, the transfer from one medium to the other is hidden as much as possible, but requires a greater reliance on the technology being transparent, since the success of the piece depends on the experience being as close to the physical world as possible. In the performance of The Tempest, the new medium is foregrounded; the changes imposed (and permitted) by the new medium are integrated into the piece. Dobson typifies these as 'window through' and 'window at' respectively (Dobson, 2009; 3).
As illustrated above, the role of new media and computation technologies is increasingly important for the evolution of theatrical space, where set design is often an essential component. It can be argued that at present more than ever the overall theatrical atmosphere depends on how well performance space is digitalized.
Computer technologies are an integral part of almost every theatre venue, however, some of the aforementioned novel technological applications are often perceived as a threat to artistic creativity if used onstage. The main reason for this is that these technologies may alter the very basis of traditional theatre-making, meaning that they have the potential not only to enhance, but also to transform the ways in which we design and perceive theatrical spaces. In order to overcome prejudices however, there is a strong need for special technology-mediated education and training of future theatre scholars, particularly based in theory-oriented academic institutions.
Learning about Scenography in the 21 st Century
The approach to teaching and learning has changed over the last decades. Learners are now being given an opportunity to control their study process, actively engaging with course resources that, in their turn, became more technology-based (Laurillard, 2002; Jonassen and Land, 2000) . This change generally supports the constructivism's focus on individual learning in a socio-cultural setting (Selwyn et al., 2005) . There are, however, some reservations about whether such highly technological approach will benefit the educational process as a whole. It could be observed that even now there is a considerable amount of doubt amongst contemporary educators of students' computer literacy (especially within the life-learning practices) and their motivation for independent use of, for example, computer-based educational packages (IPSOS MORI, 2007: 31) . Some of the teachers are hesitant about changing their pedagogical methods, arguing that computer-mediated learning could potentially shift students' attention away from concentrating on their studies towards a fascination with technology. The reasons for this are mostly the same -insufficient training and, as a result, lack of confidence in using novel technologies. show could be revived in the new computer-generated settings. Some scholars even suggest that it is crucial not only to reconstruct the tangible environment, but also 'the ephemeral performance that occurred within it' (Sarlos, 1989: 200) . Certainly, such technological approach to education is still a comparatively young phenomenon with insufficient time for pedagogical or administrative structures to generate accepted practices and standards. Therefore, all educational innovations should be carefully assessed before their implementation in the classroom and thoroughly evaluated afterwards.
Case Study One: Bringing Practice to Theory
There are a number of educational projects that employ critical approaches to, for example, theatre education. They attempt to develop innovative teaching strategies and propose a new kind of scholarly research. Usually, it is specialised software or online modules that contain virtual environments generated for accessing, investigating, and learning essential elements of theatre-making through experiencing a body of knowledge interactively. These educational projects attempt to help their users in studying the basic principles of theatre, which are difficult to communicate using established teaching techniques. These may include set design, lighting, acoustics, sightlines, and also perception of time and space.
The Set-SPECTRUM educational project (Kuksa, 2007) was developed with a major goal of giving its users the most accurate and comprehensive visual and textual information on American theatre designer Norman Bel Geddes (1893-1958) and his
1921 The Divine Comedy set concept. The project aimed to strengthen the existing approaches to research and teaching, by transforming learners into active participants with an opportunity to be engaged with the content interactively and creatively. It was designed to allow its users to not only access the digitized original materials for studying the history as well as the essential elements of Bel Geddes' set concept, but also the only existing 3D digital reconstruction of this 'lost' stage model (Fig. 4 ). The main goal of the project was to enhance and extend the theatrical experience of
The Divine Comedy set concept and transform the ways to study it, without replacing (but adding to) the original 2D visual resources, which can be found in the Harry The specific aims of the seminar were:
1. To aid students in developing a critical understanding of the complex and dynamic relationship between design, new media technologies and theatre.
2. To introduce them to the methods and conceptual models for visual analysis, interpretation and evaluation of design form.
3. To enable learners to comprehend scenographic practice in relation to a chosen dramatic text (or an identified theatrical event).
4. And, to obtain a broader understanding of the nature and application of multimedia components within theatre design and education.
Session Structure
The seminar was structured to enable students to understand the complicated construction of The Divine Comedy set, ultimately encouraging creativity in the classroom. This exercise aimed to challenge the traditional approach to interpreting classical texts through employing visual learning and 'hands on' techniques.
At the beginning of the class students were introduced to the 3D digital model and were shown how to navigate and illuminate it. The session involved sixteen participants divided in five groups of three-four people to encourage discussions and brainstorming activities. Each group was given two pieces of the original Dante's text (one part taken from the Inferno, another one from the Paradise) and asked to create two digital sketches representing mood schemes for given passages (Fig. 6) . At the end of the session students were required to present and explain their works and findings. The Interactive White Boards were used for this exercise. This technology allowed students to record their creative ideas by making real-time changes directly on screen, saving files with notes, converting handwriting to text, and writing in digital ink over application.
As a part of the session's evaluation students were requested to fill out a short questionnaire, in order to provide a valuable feedback on their experiences. The main responses were that all of them found the activity unique, fun, engaging and very useful for their learning about The Divine Comedy set. They also pointed out that the opportunity to get engaged with the 3D model creatively by illuminating it helped them to understand Dante's text much better. This practical seminar confirmed the research finding that a 'hands on' visual approach to learning about scenography is beneficial for theatre studies students in the theory-based departments to study various theatrical artefacts.
Session Evaluation
The success of the session was very reassuring; particularly considering the fact that two thirds of the students admitted that their computer skills are in need of some improvement. Fifteen out of sixteen participants acknowledged that it was quite easy to learn how to interact, navigate and illuminate the 3D model (one student was undecided). An encouraging result of the evaluation was that students emphasized the benefits of the 'hands-on' experience that enabled their better understanding of the set structure than if just using 2D sources. Participants accentuated that this opportunity to contribute to the process of learning through the practical engagement with the digital set allowed them to appreciate fully how lighting can change the meaning of the message delivered on stage and the emotional atmosphere of theatrical space. All students agreed that this exercise made their learning about the real set more interesting and engaging, providing a new (even better) way to study this complicated historical artefact, giving them an opportunity to express their creative side, and making them more conscientious about how the text relates to design choices.
Some of the interesting comments included: 'It would be beneficial for my learning about theatre artefacts to use this sort of applications more often', 'This exercise helped in making me appreciate the scale and comprehensiveness of the set design ... using the different light beams to create an ambience was useful from a design perspective', 'It [the exercise] taught me about perspective + lighting + mood creation. It was also good to see a set design in 3D -which is rare'.
When asked to describe their experience in three words the most common words used were 'experimental', 'enjoyable', 'useful', 'creative', 'innovative' and 'thought-provoking'.
The development and implementation of computer-based knowledge delivery platforms could be a helpful impetus for students to bring their familiar, mediainfluenced perception of life into the classroom. This exercise demonstrated that this novel conceptual model of learning about 'lost' scenographic artefacts encouraged students' curiosity about the subject, deepened their understanding of the setstructure, and boosted learners' motivation to explore difficult topics through creative involvement.
Case Study Two: Learning Theatre Design in Second Life
This case study also took place within the Theatre, Design and New Media module described above. As with the other elements of the course, the session was intended to give the students an additional platform from which to evaluate and interpret theatrical spaces, and to develop engagement with virtual stages (Childs and Kuksa, (Fig. 7) to Second Life. By placing the models within a virtual world, the intention was that these empty stages could become inhabited due to the presence of avatars, and that through embodiment within the environment via their avatars, users would be able to engage with the space more immersively and perhaps acquire some insight into the lived experience of historical theatrical spaces. These models are as historically accurate as research and the ability to create in SL allow. Sources used are original plans, existing buildings and other records such as paintings, tapestries, etc. that depict the theatres.
The specific aims of using Second Life as one of these platforms were:
1. To identify whether the environment afforded any sense of immediacy, and what activities could support this.
2. To determine if there were any added benefit to the students experience if a sense of immediacy within the virtual environment was attained.
3. To encourage the students to consider the distinction between the recreations of real life theatres in the virtual world and creations new theatrical spaces that exist solely in the virtual world.
Session Structure
After an initial practice period, students were given landmarks to explore two recreations of real life theatres (Theatron's Theatre of Epidavros and the SL Shakespeare Company's Globe Theatre), and two theatres created specifically for Second Life (the Caledon Gaiety Theatre and the Ballet Pixelle) (Fig. 8 ). For the real life recreations, students were asked:
• What would be the challenges for actors and designers working in virtual theatres in SL and in real theatres these models represent?
• How do theatres in SL differ from real life theatrical spaces?
• What can you determine from the stage design about the nature of the performances, and the communities that built the stages in SL1
Session Evaluation
The session was evaluated through direct observation of student activities inworld, through a transcript of the plenary discussion, and through the students completing a questionnaire on their experiences and on their preferences as learners. The transparency of a medium such as Second Life is dependent on the ease with which users can navigate through the space. Motion control, manoeuvring and wayfinding are particularly difficult at first, and approximately half of the students struggled with these elements. However, by the end of the exercise all students appeared to be able to find their way effectively in SL.
Heeter (1995: 200) discusses two forms of engagement with virtual spaces, one of these is an engagement of belief in the virtual world, and the other is an engagement of belief in the virtual body. When asked about these forms of engagement, approximately one in four of the students who rated the session highly reported a feeling of connection with the virtual space, and half a connection with their virtual body. Of those that rated it poorly as an educational experience, none reported an engagement of either type. The fact that the technology did not 'erase itself and leave the viewer in the presence of the objects represented' is indicated by the questions that the students were able to discuss and those that they were not.
When asked to comment on the difficulties presented by the technology, students talked about the advantages and disadvantages in depth. They were also able to comment on the design differences between the 'real-in-virtual' and 'solely virtual' theatres. However, the question about the challenges for actors and designers would be in the real theatre represented by the 3D model was met with confusion by the students; the virtual spaces had not made an emotional impact on them, and so responses relating to their experience of the space were not forthcoming. This indicates that for a virtual world to be effective as a learning environment, engagement of belief in the virtual world, and in a virtual body, will be of considerable benefit. These levels of engagement, however, take longer to attain than simply acquiring the techniques to manipulate the technology. The virtual world, and the virtual body, must be inhabited for a sufficiently long enough time for the technology to not only become second nature, but for the user to feel in the presence of the virtual.
Discussion
Education is naturally a social process, where knowledge is an experience and information is an environment. The ability of cyberspace to create a new multiparticipant studio or a classroom, where learners are able to compare various forms of delivery and choose one they prefer, in order to accomplish a particular task, is particularly important for studying theatrical spaces. Virtual environments are a logical extension of arts integration and an ideal place for applying existing knowledge and creating new sets and performances. The development of new technology-based educational and creative projects for teaching history and principles of scenography would benefit greatly the very nature of scholarship.
There is a growing need for learners to be transformed from being simply passive consumers of yet another digital product to actual participants with the opportunity to experiment, communicate their ideas, and examine their knowledge. It becomes a necessity for teachers to adopt new ways of delivering information to improve the levels of interaction amongst the students, to promote collaborative learning (Larochelle and Bednarz, 1998) and to enable learners to explore actively and creatively a wide range of resources without being limited to established linear models of analogue information.
However, even amongst the most committed education-development professionals, who may be fully aware of the benefits of computer-based education, it is not uncommon for their interest to fade because of difficulties in implementing novel digital teaching products. Agreeing with the benefits of e-learning and establishing it as a knowledge delivery platform are two different matters. Policy making, planning and e-resources allocation are often viewed as benefiting some 'universal' learner, without regard to a concrete place and time. It is necessary for theory-based drama departments to facilitate an awareness of what kinds of digital products and projects already exist for theatre students, researchers, and practitioners.
This could be a potentially significant investment in partnership and networking, encouraging continued effort on the part of those who are interested in the development of future innovative educational means and practice-based applications.
In addition, the issue of controlling various digital educational applications is an important one. It requires not only familiarity with the equipment and knowledge of software, but also motivation, which lies at the heart of the human-computer interaction. It is the learner that lies at the centre of any change. Acquiring the skills to manipulate and interact with the technology takes time, resources and support. Not all students are willing, or able, to make this engagement, and those that are require a longer period of time to become fully immersed than that required to simply be able to use the technology. Not all learning programmes have the time to be dedicated to enabling students to become sufficiently engaged. Therefore, educators may find that although embodiment within the VR environment is their rationale for employing computer visualization techniques (mainly due to their potential to provide an immediate experience of stages that are not physically real) this is the very element that introduces challenges for some learners.
Conclusion
Theatre design and education within virtual worlds may be subjects to a 'logic of immediacy' or a 'logic of hypermediacy'. Although these two modes are not entirely mutually exclusive (for example, a medium cannot be entirely transparent (Dobson, 2009 ; 3)), the two modes do present a different set of conventions, and challenges, to anyone teaching or designing within a digital space. The conventions of a 'window at' activity only require students to acquire the technical skills to manoeuvre their virtual body and then observe and reflect on the virtual world they are investigating; but do not require them to feel immersed. This level of skill can be achieved with a shorter time in the virtual world. Designing for a 'logic of hypermediacy' offers more flexibility, since the limitations of the technology can be circumvented (or made a feature of the performance or learning activity), and the affordances capitalized upon.
Learning activities and theatre design corresponding to a 'logic of immediacy' are more demanding than those of hypermediacy in some ways, less so in others.
Although the act of remediation here is a translation of the real to the virtual, and so draws on elements that are familiar to the learner or audience member, the demands it makes upon the technology and upon the participants, are greater. A 'window at' requires the window to disappear from the viewer's perception, so not only must the technology approach transparency, but the learner or audience member must be sufficiently immersed within the environment that they can experience a degree of immediacy. From our observations of students, the time required inworld before these feelings of immediacy emerge are much longer than those required simply to move and observe within the environment. The distinction between these two modes, however, is simply one of dissimilarity in the rules and conventions that govern these different activities. Being aware of which of these modes are in operation can help to frame expectations of the participants (student, teacher, designer, audience member) and, we would suggest, to enable a more satisfactory learning or performance opportunity.
We are living in 'an epoch of media-morphosis' (Schwarz, 1997: 8) , where the experience and study of many historical artefacts can be enhanced and extended in digital space. There is little doubt that the act of remediation has been responsible for re-constructing our culture, history as well as educational techniques for decades.
This article attempts to give a practical example of how the established approaches to teaching scenic design in the theory-based HE departments can be strengthen and modified. The demonstrated practical approach to learning proved to be successful in helping students to appreciate the scale and comprehensiveness of the given set design simultaneously bringing more creativity, engagement and fun into the study process. We attempted to illustrate the importance of new theatrical productions on virtual stages in Second Life. Not only do these virtual worlds provide a new medium with which performers and designers can experiment, they also provide the potential to reach new audiences and new collaborators. • Kuksa, I. (2008), The Set-SPECTRUM Project -a new educational approach to studying theatre history and scene design. Theatre Design and Technology, 44/4, pp. 49-57 (cover story).
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